Résumé. - 
The discovery of icosahedral phases of Al-Mn-Si and other alloys [1] [2] [3] [4] has generated intense interest because of the possibility that these phases may be quasiperiodic crystals. Models ranging from perfect quasiperiodic ordering [5, 6] to interference maxima arising from close-packed icosahedral clusters [7] [8] [9] [10] have been proposed to explain the observation of sharp diffraction peaks.
The experimental characterization of the icosahedral order in Al-Mn alloys, or other systems, mostly relies on evidence of five-, three-and twofold axes in electron diffraction patterns [10] [11] [12] [13] [14] [15] [16] . Recently, typical Laue patterns have been obtained, using X-rays [17] or neutrons [18] , with millimeter and centimeter sized single domains of quasicrystal of the Al6Li3Cu system [4] . Four-circle measurements have been also carried out with the same samples [19] . In principle, the complete structure of a system can be determined from such single crystal data using calculation of 3D-Patterson functions. In fact, such an approach might be irrelevant to a quasiperiodic structure whose peculiarity is to produce scattering intensity everywhere in the reciprocal space and not only at Bragg peaks which are the only features entered into Patterson calculations. The same remark applies to high resolution powder diffraction data [20] [21] [22] [23] , even when careful contrast variation measurements with neutrons allow the determination of the amplitudes and phase shifts of the partial structure factors for a large number of pseudo-Bragg reflexions [24] .
Consequently, most of the information regarding microscopic atomic packing in icosahedral phases has been derived from other probes. Mossbauer [25] , NMR [26, 27] and EXAFS [28] [29] [30] [31] [32] [33] [34] All the samples contained, in addition to icosahedral phase, a dispersed fraction of fcc-Al whose concentration has been determined elsewhere [37] . The diffraction peaks due to the icosahedral phase can be indexed after Cahn et al. [39] , as already done with high resolution powder diffraction data [24, 36] . The peak positions in the four measured [20] ).
icosahedral phases exactly match each others and those of the X-ray structure factor [20] . Of course, intensities change with contrast variation. As a qualitative evidence for good random isomorphous substitution of a-(FeCr) for Mn, the neutron diffraction pattern of sample 3, A182Sil (FeCr )17' and the Xray diffraction pattern of a material [20] not much different from sample 1, AIs2Si1Mn17, look very similar (see Fig. 2 ), as expected from similar contrast effects between Al and T atoms in the two measurements. The diffraction peaks due to crystalline fccAl were subtracted from the raw data patterns using an experimental Al diffraction pattern measured and corrected in the same conditions as those used for the icosahedral alloys (Fig. 3) . From this subtraction procedure the molecular fractions of fcc-Al in the alloys were found in the range 5 to 7 %. The total structure factors S(Q) resulting from the Al subtraction and correction procedure as described above are shown in figure 4 ; they are almost featureless beyond 10 Å -1, as currently observed in very faulted structures, and they correcly converge to unity which makes easy and accurate the PDF calculation using direct Fourier transformation, using the equation :
p o is the atomic number density 0.065 at A-3 determined from physical density measurements [38] . The four corresponding total PDF are shown in figure 5 . Peaks due to Al-Mn (or Al-T) pairs appear as negative features (see region around R = 2.5 A for instance) as long as bT is negative (samples 1 and 4) ; these features disappear in the PDF of sample 2 (bT = 0 ) and become positive in the PDF of sample 3 (bT :&#x3E; 0) giving a much broader first peak for instance. [37, 38] . Such a composition of the icosahedral phase, when compared to the nominal compositions of the asprepared alloys, leads to a molecular fraction of the residual fcc-Al equal to 5.9 %, in good consistency with the range of values estimated from the subtraction procedure described in section 2. The best determined PPDF are shown in figure 6 . Now, the fourth sample, not used in the PPDF calculation, with bT = -0.187 x 10-12 cm, can provide a very accurate quality check of the procedure.
Using the calculated partial structure factors Saf3 (Q ) and the corresponding PPDF, a total structure factor S4"(Q) and a total PDF g4cal(R) can be calculated with equations (1) and (2) . These figure 9 , giving the three PRDF from which partial pair distances and integrated partial coordination numbers can be determined. Looking at the PPDF in figure 6 and/or at the PRDF in figure 9 Thus, the maximum distance for the resolution of the PPDF of a crystal into sharp features will only be limited by large imperfections in the crystalline structure and/or the restriction in available scattering vectors.
In a quasiperiodic structure of the sort described by a Penrose tiling of space, the lattice points are no longer centres of inversion (except for one in special circumstances). Thus, they generally cannot be simultaneously found at positions ± R, with respect to an origin arbitrarily chosen in space. In addition, due to tiling using two different units cells with incommensurate sizes, the pair distances are expected to cover a quasi-continuous set of values beyond relatively short distances.
Conclusively, the observation of narrow and generally unsplit peaks up to quite large R values in the measured PPDF suggest that each atomic site might be a centre of inversion for the whole corresponding subnetwork. Among other interests, such a result is a post-justification of the validity of the isotropic regrouping operations included in the data reduction procedure. Close contact between T atoms are not observed and the smaller coordination T-T shell is split into two T-T distances at 4.47 A (3.3 atoms) and 4.97 A (6.0 atoms). Obviously enough, the T subnetwork seems to behave as the true framework of the whole structure as previously suggested [24, 38] .
Comparatively [29] [30] [31] or icosahedral cluster models [9, 10] Globally, the observations presented in this paper and summarized by table I and figure 9 tend to demonstrate that the studied icosahedral phases depart from cubic a-AlMnSi [40] compound only at detail level. This is illustrated by the PPDF (Fig. 10 It is however worth pointing out that -to some extent -the same conclusion may be reached when comparing the PPDF in figure 6 with the PPDF calculated for hexagonal B-AlMnSi [41] (Fig. 11 
